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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Igarashi et al 
(U.S. 2004/0097081) in view of Kitahara (U.S. 5,568,363). 

As to claims 1-4, 7 and 12-14, Igarashi discloses in figures 1-14 an apparatus and a 
corresponding method of packaging an integrated circuit die (comprising elements 19, 1 1A), 
comprising the steps of: providing a sheet (substrate" 12); forming a layer of solder ("conductive 
film" 13) on a first side of the sheet (12); attaching a first side of an integrated circuit die (19, 
1 1A) to the solder (13) on the sheet (12), wherein the first side of the die (19, 1 1A) includes a 
layer of metal (14A) thereon and a second, opposing side of the die includes a plurality of 
bonding pads (see pads on surface of element 19); electrically connecting the bonding pads 
(14A) to the solder (13), via pattern 1 1A, on the sheet (12) with a plurality of wires (see wires in 
figures 9-14); encapsulating the die (comprising elements 19, 1 1A), the electrical connections 
(including conductive elements wires, pads 14), and the first side of the sheet (12) with a mold 
compound (22); and separating the sheet (12) from the die (see figures 10-11) and the plurality 
of wires, thereby forming a packaged integrated circuit (as shown in figures 11-14); wherein the 
solder (13) is formed on the sheet (12) via a screen printing process (see [0094]); wherein the 
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first reflow process melts the solder (13), thereby securing the die (comprising elements 19, 1 1A) 
to the sheet (12); wherein the sheet (12) is separated from the die (comprising elements 19, 1 1 A) 
and the wires via a second reflow process; wherein a portion of the solder (13) remains attached 
to the wires (figure 1 1) and the die (comprising elements 19, 1 1A) after the sheet (12) is 
separated therefrom; wherein the more than one die (see figure 9-14) is attached to the sheet 
(12), and after the sheet (12) is separated from the die (comprising 19, 1 1A) and the wires 
(figures 10-14), the die (comprising 19, 1 1A) and the wires connected to the respective die are 
separated from each other such that multiple packaged devices are formed substantially 
simultaneously (see figures 12 and 14). 

Igarashi does not the sheet is a foil sheet; where the foil sheet comprises a bare metal 
sheet; wherein the metal sheet comprises copper. 

Kitahara discloses in figures 1-2 and apparatus and a method comprising a die (120) 
attached to the foil sheet ("lead" 3); where the foil sheet (3) comprises a bare metal sheet 
(conductive sheet); wherein the metal sheet comprises copper (col. 1, lines 45-50). Therefore, it 
would have been obvious to a person having ordinary skill in the art at the time the invention was 
made to modify the apparatus of Igarashi by replacing a sheet with a foil sheet as taught by 
Kitahara for supporting the chip during the process steps. 

As to claim 6, Igarashi discloses in figures 1-14 an apparatus and a corresponding method 
of packaging an integrated circuit die (comprising elements 19, 1 1A) further comprising: 
performing a first reflow process after the die attach step (see figures 1-9). 

As to claim 8, Igarashi discloses in figures 1-14 an apparatus and a corresponding method 
of packaging an integrated circuit die (comprising elements 19, 1 1A), wherein the plurality of 



Application/Control Number: 10/807,527 Page 4 

Art Unit: 2822 

wires (as shown in figures 9-14) are attached to the bonding pads (14A) and the solder (13) via a 
wire bonding process. 

As to claim 9, Igarashi discloses in figures 1-14 an apparatus and a corresponding method 
of packaging an integrated circuit die (comprising elements 19, 1 1A), wherein the wirebonding 
process comprises a ball bonding process (see balls 24, figures 13-14). 

As to claims 5, 10-11 and 16, Igarashi does not disclose the solder layer has a thickness 
of about 0. 1 mm; squashed ball bonds has a diameter of about 0.25 mm; or the wires have a 
diameter of about 50 um to about 100 urn. However, the thickness of solder layer; or the 
diameter of squashed ball bonds or wires would have been obvious to an ordinary artisan 
practicing the invention because, absent evidence of disclosure of criticality for the range giving 
unexpected results, it is not inventive to discover optimal or workable ranges by routine 
experimentation. In re Aller, 220 F.2d 454, 105 USPQ 233, 235 (CCPA 1955). Furthermore, 
the specification contains no disclosure of either the critical nature of the claimed dimensions of 
any unexpected results arising therefrom. Where patentability is aid to be based upon particular 
chosen dimensions or upon another variable recited in a claim, the Applicant must show that the 
chosen dimensions are critical. See In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 
1936 (Fed. Cir. 1990). 

As to claim 15, Igarashi discloses in figures 1-14 an apparatus and a corresponding 
method of forming a plurality of integrated circuit packages, comprising the steps of: providing a 
sheet (12); forming a layer of high temperature solder (13) on a first side of the sheet (12) via a 
screen printing process (see [0094]); attaching first sides of a plurality of integrated circuit dies 
(each die comprising elements 19, 1 1A) to the solder on the sheet (12), wherein the first side of 
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each of the die (19, 1 1A) includes a layer of metal (14A) thereon and a second, opposing side of 
each of the die includes a plurality of bonding pads (see pads on surface of element 19); 
performing a first reflow process for securing the plurality of integrated circuit dies (each die 
comprising elements 19, 1 1A) to the sheet (12); electrically connecting the bonding pads (see 
pads on surface of element 19) to the sheet (12) with a plurality of wires via a wirebonding 
process (comprising elements 14A, 1 1A and 13), wherein first ends of the wires (see figures 9- 
14) are attached to the bonding pads (see pads on surface of element 19) and second ends of the 
wires are attached to the sheet (12); encapsulating the integrated circuit dies (see element 22), the 
electrical connections (including 1 1 A, 14A and wires), and the first side of the sheet (12) with a 
mold compound (22); separating the sheet (12) and the solder layer (13) from the integrated 
circuit dies (comprising elements 19, 1 1A ), second ends of the plurality of wires (see figures 12 
and 14), and the mold compound (22) via a second reflow process, wherein only a portion of the 
solder layer (13) is removed from the dice and the second ends of the plurality of wires; and 
separating the encapsulated integrated circuit dies (each die comprising elements 19, 1 1A) and 
the wires connected thereto from other ones of the encapsulated integrated circuit dies, thereby 
forming a plurality of packaged integrated circuits (as shown in figures 12 and 14). 

Igarashi does not the sheet is a metal foil Kitahara discloses in figures 1-2 and apparatus 
and a method comprising a die (120) attached to the metal foil ("foil lead" 3). Therefore, it 
would have been obvious to a person having ordinary skill in the art at the time the invention was 
made to modify the apparatus of Igarashi by having replacing a sheet with a foil sheet as taught 
by Kitahara for supporting the chip during the process steps. 
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As to claims 17 and 19, Igarashi discloses in figures 1-14 an apparatus and a 
corresponding method of forming a plurality of integrated circuit packages, wherein the 
separating step comprises the step of saw singulating the encapsulated die (comprising elements 
19, 1 1A) from adjacent encapsulated dies (see figures 12 and 14). 

As to claims 18 and 20, Igarashi discloses in figures 1-14 an apparatus and a 
corresponding method of forming a multi-chip module, comprising the steps of: providing a 
sheet (12); forming a layer of high temperature solder (13) on a first side of the sheet (12) via a 
screen printing process ((see [0094]); attaching first sides of at least two integrated circuit dies 
(each die comprising elements 19 and 1 1A) to the solder (13) on the sheet (12), wherein the first 
side of each of the die (19, 1 1A) includes a layer of metal (14A) thereon and a second, opposing 
side of each of the die (19, 1 1A) includes a plurality of bonding pads (see pads on surface of 
element 19); performing a first reflow process for securing the at least two integrated circuit dies 
(each die comprising elements 19 and 1 1A) to the sheet (12); electrically connecting a first 
portion of the bonding pads (see pads on surface of element 19) of each of the at least two dies to 
the sheet (12) with a plurality of first wires (see wires in figures 9-14) via a first wirebonding 
process (including pads 14A and wires), wherein first ends of the first wires are attached to the 
bonding pads (see pads on surface of element 19) and second ends of the first wires are attached 
to the sheet (12) (via elements 14A, 1 1A); electrically connecting the at least two dies to each 
other by connecting a second portion of the bonding pads (see second portion pads on surface of 
element 19) of a first one of the die (19, 1 1A) to a second portion of the bonding pads of a 
second one of the dies (see second die 19, 1 1A) with a plurality of second wires via a second 
wirebonding process (see second pads 14A and wires); encapsulating the at least two integrated 
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circuit dies (each die comprising elements 19 and 1 1A), the electrical connections (such as pads 
14A and wires), and the first side of the sheet (12) with a mold compound (22); and separating 
the sheet (12) and the solder layer (13) from the at least two integrated circuit dies (each die 
comprising elements 19 and 1 1A), second ends of the plurality of first wires (see first wires of 
each die), and the mold compound (22) via a second reflow process, wherein only a portion of 
the solder layer (13) is removed from the at least two dies (each die comprising elements 19 and 
1 1 A) and the second ends of the plurality of wires (see second end of the plurality of wires of 
each die); attaching a passive device (a separate smaller portion 1 1 A can be a passive device) to 
the solder (13) on the sheet (12); and electrically connecting the passive device to at least one of 
the at least two dies, and wherein the passive device is encapsulated with the mold compound 
(22) (figs. 10-14). 

Igarashi does not the sheet is a metal foil. Kitahara discloses in figures 1-2 and apparatus 
and a method comprising a die (120) attached to the metal foil ("foil lead" 3). Therefore, it 
would have been obvious to a person having ordinary skill in the art at the time the invention was 
made to modify the apparatus of Igarashi by having replacing a sheet with a foil sheet as taught 
by Kitahara for supporting the chip during the process steps. 

Conclusion 

3. The prior art made of record and not relied upon is considered pertinent to applicants 
disclosure. 

Yokoi (U.S. 2005/0151235) discloses semiconductor device and manufacturing method 
for the same. 
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Cobbley et al (U.S. 2004/0032013) discloses semiconductor dice packages employing at 
least one redistribution layer and methods of fabrication. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Y. Tran whose telephone number is (571) 272-21 10. The 
examiner can normally be reached on M-F (9-6 :30pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith, can be reached on 571-272-2429. The fax phone number for the 



organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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